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PROBLEM TO BE SOLVED: To provide a non-heat treated steel for induction contour hardening gear, capable of providing 
homogeneous hardened layer stmcture even if a hardening process by ultras hort-time heating, that is» an induction contour 
hardening process is adopted and capable of providing a gear product having high rolling contact fatigue strength, at the time of 
manufacturing a gear by using the non-heattreated steel as a material and applying hot forging and successive machining to it. 
SOLUTION: The steel has a composition consisting of. by weight, 0.45-0.8% C. LO-2.0% Si, 0.1-1.5% Mn, 0.05-1,0% Or. 0.05-0.3% V, 
0.015-0.05%; sol.AI, and the balance Fe with impurities. This steel satisfies the condition of (hardenability index)=1.2-1.4 x C(%)- 
0.28 X Mn(%)-0.49 x CK%)<0.3. and the tempering hardness of the hardened material at 300' C is regulated to >HV600. This steel 
can further contain either or both of the following optional additive elements: (I) 0.0005-0.005% B and 0.005-0.05% Ti; and (II) <0.2% 
S and/or <0.1%Te. 
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(57) [mm] 

mm] mmm^mtb. fmimt^tiicm< 

Mr. C:0. 45~0. 8%. S 
i : 1. 0~2. 0%, Mn : 0. 1~1. 5%. C 
r : 0. 05-1. 0%, V : 0. 05-0. 3%fcJ; 
U sol-A 1:0. 0 1 5~0. 0 5%4^WO. ^ 

1. 2-1. 4XC(%)-0. 28xMnC%)-0. 4 
9XCr(%)^0. 3 (D^f^^mtc 0 . A^-oMAtvf^© 
tm(03 0 0-C(Cfcl^5iig|UiR33!»iHV6 0 0ta:T 

(I)B:0. 00 0 5~0. 0 0 5 %*Jct:CKT i : 
0. 0 0 5~0. 0 5%. tj:(bmc (II) S : 0. 2% 
OTfc<fcC>* (S;/di) Te : 0. 1%OT, 
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C 2 2 C 38/00 
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38/60 
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1 

[fi*^l] m&V. C : 0. 4 5~0. 8%. S 
i : 1. 0~2. 0%. Mn : 0. 1~1. 5%. C 
r : 0. 05~1. 0%, V:0. 05-0. 3%*Jcfc 
C^'so1-A 1:0. 0 1 5-0. 0 5%^> TiB©^t4 

MAtt}i^=l. 2-1. 4XC(%)-0. 2 8XMn 
(%)-0. 49xCr(%)^0. 3 

0 0 vicism>mmbw^ v e o o w±-c* -s c i lo 
m^m2] mMx\ c-.o. 45-0. 8%. s 

1 : 1. 0-2. 0%. Mn : 0. 1-1. 5%. C 

r : 0. 05-1. 0%, V:0. 05-0. 3%fcJ: 
O'sol-A 1 : 0. 0 15-0. 0 5%*. TIB©MA14 

MAt4}i^=l. 2-1. 4xC(%)-0. 2 8xMn 

(%)-0. 49xCr(%)^0. 3 

3 6{C. B:0. 0005-0. 0 0 5%teJ:O*Ti : 

0. 0 0 5-0. 0 5%^r^WL/> ^SP*5F e*jj;0':^ 20 

m^i)^ 6 f3 , «IAnf^<D W4© 3 0 0 'Cicisii i,mm 

m^mS] M-C. C:0. 4 5-0. 8%. S 
i : 1. 0-2. 0%. Mn : 0. 1-1. 5%. C 
r : 0. 05-1. 0%, V : 0. 05-0. 3%isj: 
aso]-A 1:0. 0 1 5-0. 0 5%*. TIBOgiAtt 

mKm^Wl.= l. 2-1. 4xC(%)-0. 28xMn 
C%)-0. 49xCr(%)^0. 3 30 

S : 0. 2%OT*JJ:C>' (S/ctt) Te : 0. 
1 %fe(T?:^WO. ^SI5*SF e feJ:CF^!ej7!»e.^j:«3 . 
mktl^<om<D3 0 0 -CfCtel^f 4«iML/li3*iHV 6 

0 0 &.±-c$>t ct^mitt^Mmmmnmxm^m 

[m>im4] ifi-C. C : 0. 4 5-0. 8%, S 

1 : 1. 0-2. 0%, Mn : 0. 1-1. 5%. C 

r : 0. 05-1. 0%. V:0. 05-0. 3%is^ 
O'sol-A 1:0. 0 1 5-0. 0 5%*. TiB©j^tt 

jiA14Jgl^=l. 2-1. 4xcc^)-0. 2 8xMn 
C%)-0. 49xCr(%)gO. 3 
3 B:0. 0005-0. 00 5%fcJ;j>'T i : 
0. 0 0 5-0. 0 5%> tjilbmc, S:0. 2%Ji(T 
($/di) Te : 0. l%liiT?:#WL> ^gp*^ 

F e *j <fc ^igjj&i htjiK). mxti^(oumo 3 o o -c 

[000 1 ] 50 



!|^2 00 0-2 6 5 24 1 
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[0002] 

m^iK^mt^ho^. mmmmkomxti • mmbm 
m^^^mbxn^bj:'>tt^m^. 'pm.mmic^^o 

[0 00 3 ] bn^b. ^^m^K.mM(D^mmbfcmm 

[ 0 0 0 4 ] ^^miL^tifcmmm^nrnxtiic 
Mi. 0. 1-1. o#raii^^(asi^ra©»-cgi5 

mb fcmxtimt. mm^icmi^^Emmmmmmi^^ 

^b»*f#*c i*^r*-r. m[f)m>m&b^m^titj: 

(,^cti)m\ mmm^mmb. mmimmcmxti- 

[0005] 

s,mi^tbfti>(D'k. mxn'mmb^-ri>ctf3:<m 

mmrsmm(DMmm.t^nmxtib. njmtjimitmmm^k 

^6 c t ©rt mmm^mrnxmrnm^mm^m^. 

[0006] 

ffifiKiUr^ mmx\ c-.o. 45-0. 8%. Si : 

1. 0-2. 0%. Mn:0. 1-1. 5%. Cr: 

0. 0 5-1. 0%. V:0. 0 5-0. 3%*Jj;(>so 

1-Ai :o. 0 15-0. 0 5%^:ru(Dmxm^wt. 
o^f^mtctm^vmb. 

MXm^Wi=l. 2-1. 4xC(%)-0. 2 8xMn 



3 

(%)-0. 49 XC r C^)^0. 3 

^g|J*^ F e fe J: Z^T-mm^hrj: K) . mXti'ik<Dmn(0 3 

0 0'C{C*}WSMRL/i!§3!>5HV 6 0 Ot^±r*^C i 

[0007] 

3 6 fc. TIB© rf 1 *j<fc UYmiS:wmmm<r>- 

(I) B:0. 00 0 5-0. 0 0 5 %*i <fc l>'T i : 
0. 00 5~0. 05% 

(II) S : 0. 2%t^T*i<fcO' (^/ctt) Te : 0. 1 

[0008] cn€.©ffigasjjDRS^*^wr6^^K:fe 

[0009] ^^fiSfC-Pt^T. «TtC!£:>^fi!t^*jJ:0' 
[00 1 0] C : 0. 45~0. 8% 

©i^^S4 0C-^S4 5CCr)Caj;«3ilfl<\ 0. 45 
%J':(±^MsttlTSik;>g*5$>^. -Ij. C«*^0. 8 0% 

©ifi]±*nj*^n«c<)&.2)±> »]W42^>^'f hJ&^^i^ 

■Ci514^ti!&:^©T. 0. 8%*±|iBiL//c, 
[0 0 1 1 ] S i : 1 . 0~2. 0% 
S i tt> igmiCM^Ji L/Tpttl-r 3 0 0 

OT©jaStc*jW?,«!EKti:{bffiK^iliii6. Wfi'^Wk 

AS, cn^cf'Pffl^RSff L/r. 1. o%t^±©si* 
mKtim'S:i&rm^<Dv. 2. o%t'c<Dmaic±ii> 

So 

[0 0 1 2 ] Mn : 0. 1~1 . 5% 

». 0. i%J!ji±©3sjjn*w-r-5. Mfwan-rs*!:. 

ti><DV. ±RB^1. S^iL-fco 
[00 1 3] Cr : 0. 05-1. 0% 
C r »Mn il§l«{ClgfJS««l*Antt?:|Sl±S# S5c3R 

■c*s*^> ^«©Mi> ^icfo^^i-^ y<D^f&^m 

hSfefiR©^#*5^D)5:t^lSg© 1 . 0 %^±mt bfCo 



(3) !^P32 0 0 0-2 6 5 24 1 

• 4 

[0 0 1 4 ] V : 0. 0 5-0. 3% 

J;5K:> «iAn-iiglU%-r-5Cii5:<5SiS«:l6JgU^c 
wntfj'j: e> rj:i,4mnmt<c i r . v iM«^©x:5S-e* 
So ft*»Eg|5©^)gl>iii(<^CiA5g^(^<^ ^tiicM 

%fe(±©v©Ms»n3!i^!£.sr*s. ^mvimm^tmi 
^mibr^hh. mmmic^^mvitji^iph. 0.3% 
10 ^v(ommmmxhi>. 

[0015] sol-A 1:0. 01 5-0. 0 5% 
7)V 5 YmoMtK.\t 0.015 %n±.omW-jl^ 

s-c*s. btf^hmktmimt, i^wmm^^m. 

0 5%*-C©laffl-Cji.^„ 

[0016] ^MmmTmm^mtm^mom^^ 

B : 0. 0 0 0 5-0. 0 0 5% 
20 Btt, jglAntt^iif&T. ^SU/cS!lb)igg$?:ffS/c 
mcmLr)tb^ic, MnfcJ:D>'C r©l:©^{l:{ci4> 
/3:^«IAni4©^«)€:. JSIl^WCcWSiJ-rSo B^O. 0 

0 0 5 %\:i±mmtikt. c (Dn^i^m u -cff s c t 
iJifiio. oob%^v(omMc±ibi>^^v$> 

S. 

[00 1 7] T i : 0. 005-0. 05%. 
T i itm'PONm^OXT i N^b^igJ^ifiRL. BN 

{b^!^©ifiS*wj-rs/&^e>. B©feojiAnttf^±^ 

S, /c/£U^a©T i©??SEK. iJ14^g!^^©ffiT 

'S:htcht<Dv. -en^iiwsfcjjjo. 0 5%*±iifii 

[0 0 1 8 ] S : 0. 2%Ur 
T e : 0 . 1 %iii.r 

tto. i%©i6HF«jr. #tt-c. i^fcim^bxmmr 
So JdSfiitt. cnp>7cfS©ssijn*WD©«iticflfJttM© 

[0019] jlSAttfgiJ©^ : MAttJg^= 1.2- 
1. 4xC(%)-0. 28xMnC%)-0. 49xCr 
C%)^0. 3 

co^vmm^nmAtim^m^o. 3%ia^s<!:. 
liPB^iy&^^©^7]W7 * ^ -< h ^^^afc^c o . jSSB#p^© 

50 An^©3Sg[*J^+^K:?5:S. 
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mxri'im^noys o o-ctcmmmbm^ •. hvb 

[0 02 0] ccmif^trntc^ui^mmmbrntim 

a{c5^fc^n*3&S„ HV6 0 OJi(±CDiR». C(OJ: 
No. C Si Mn Cr 



V 



* [0 02 1 ] 

-C*S. P : 0 . 0 3 %&.r. C u : 0 . 3 5t^T. N 
i : 0 . 2 %&.r. N : 0 . 0 3 %t(T*J<fci>'0 : 0 . 
0 0 3%€:^WL'Tti-5o 
[0 02 2] 

1 

sol-A IB T i ^Offe 



0.46 1.25 1.20 0.15 

0.55 1.30 1.20 0.15 

0.75 1.25 1.21 0.14 

0.60 1.05 1.20 0.15 

0.55 1.61 0.60 0.34 

0.55 1.83 0.25 0.81 

0.55 1.52 1.20 0.15 

0.54 1.92 1.20 0.08 

0.55 1.31 1.20 0.15 

0.55 1.54 1.21 0.14 

0.54 1.53 1.20 0.16 

0.54 1.66 1.20 0.15 



0.15 0.028 

0.14 0.028 

0.15 0.021 

0.13 0.023 

0.15 0.020 

0.15 0.024 

0.28 0.025 

0.15 0.027 

0.05 0.021 



1 
2 
3 
4 
5 
6 
7 
8 



1 0 
1 1 
1 2 

mm 

A 
B 

c 

D 
E 
F 
G 
H 
I 
J 
K 



L 0.55 1.21 1.20 0.10 0.15 0.024 
M 0.55 1.23 1.20 0.11 0.14 0.025 

[0023] mi<omim^^&'S:wm-ri>fc}i). n- 
1 2oo°cmrafiSjgL/ri:s3 2tiin©Aiiccc/, 

^iSic:i5 0KHz -n ^•.'mmK^ 

% :6 00m mmb-.fib so ^ ffi 



S:0.10 
S:0.05 
Te:0.001 



0.15 0.025 0.0015 0.025 
0.15 0.045 0.0013 0.023 S:0.10 
0.15 0.026 0.0015 0.024 S:0.05 

Te:0.001 



0.40 


1.21 


1.20 


0.10 


0.15 


0.024 


0.85 


1.20 


1.20 


0.10 


0.14 


0.028 


0. 


55 


0.60 


1.20 


0.10 


0.15 


0.026 


0. 


55 


2.51 


1.20 


0.10 


0.15 


0.022 


0. 


55 


1.21 


0.25 


1.20 


0.15 


0.028 


0. 


54 


1.20 


1.20 


0.10 


0.40 


0.022 


0. 


55 


1.30 


1.20 


0.15 


0.14 


0.028 


0. 


55 


1.21 


1.20 


0.10 


0.15 


0.005 


0. 


56 


1.19 


1.20 


0.10 


0.15 


0.063 


0. 


46 


1.24 


0.70 


0.10 


0.16 


0.024 


0. 


55 


1.18 


1.20 


0.10 


0.16 


0.024 



S :0.26 
Te:0.05 



0.0015 
0.0015 



0.100 
0.024 



S :0.27 
Te:0.05 

^(omi'^wmitmm^ 5 0 0 h vt^±j&sff e, 

tc: 

ffl^M: SCM4 1 8m^m^-<7.!^ (BSl 3 0in 
tn, mmiClbO r(Di^ "7 17 if ^mbX$)6) 

2. 94GPa m^^: 1 5 0 0 rpm 
-40% jftS:80°C 
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[0 024] mm^wmti>tcib. miu,m=^nrj:-y 

tc, ±iiLfc 1 5 0 kqCO-f >3 •I' h^m.m9 Oimi©^« 

(ciaji u , 1 1 0 0 -ctci misum-r ^mtj: h l^vi 



8 

^SP 1 0 : 2 O O m/min. 

0. 2inm ^'OCPj-: 2m 

■To 

[0025] 



No. 




(HV) 




mm 
mmm2m\ 


mmm 












1 


0. 


1 5 


60 0 


5. 20 


1. 32 


2 


0. 


0 2 


662 


^ 1 0 


1. 00 


3 


-0. 


26 


78 3 


^ 1 0 


0. 59 


4 


-0. 


0 5 


66 8 


9. 40 


0. 93 


5 


0. 


1 0 


69 3 


^10 


1. 09 


6 


-0. 


04 


7 1 6 


^ 1 0 


0. 92 


7 


0. 


02 


6 84 


^10 


0. 65 


8 


0. 


0 5 


7 1 8 


1 0 


1. 89 


g 


0. 


0 2 


6 6 3 


^ 1 0 


2. 84 


1 0 


0. 


0 2 


68 6 


^ 1 0 


0.9 1 


1 1 


0. 


03 


6 7 9 


^ 1 0 


1. 94 


1 2 


0. 


03 


692 


^ 1 0 


2. 42 














A 


0. 


26 


55 8 


0. 93 


1. 68 


B 


-0. 


38 


84 1 


5. 72 


0. 39 


c 


0. 


04 


59 1 


2. 43 


1.18 


D 


0. 


04 


785 


k 1 0 


0.5 1 


E 


-0. 


1 8 


65 6 


^ 1 0 


0. 43 


F 


-0. 


2 3 


65 3 


k 1 0 


0. 47 


G 


0. 


0 6 


64 5 


^ 1 0 


0. 32 


H 


0. 


04 


65 3 


6. 1 7 


1. 02 


I 


0. 


03 


65 7 


5. 1 5 


0. 99 


J 


0. 


3 1 


5 9 9 


2. 1 1 


1. 72 


K 


0. 


04 


650 


0. 87 


2. 99 


L 


0. 


04 


6 5 3 


0.7 6 


1. 02 


M 


0. 


04 


655 


0. 79 


3. 04 



[0 02 6 ] mmm 1-12 (Dmit:$^m'M<Dmf^^t^ 

[0027] Ctltc*f tmmo^mit. otf©J: ^ 

i}m<, m\mm~i,\ emits i^mmtmi^^tctbic 

[0 02 8] D. E. FfcckO'G©^^^. ^ti^tiS 
i. Mn. CT*s<k:j^V<D^mmifim-ir^i>fcit. mUS 50 



[0029] H^«soi-A 1 ^mmAm-r^i>fcibmm 

[0 0 3 0 ] J &^^^(Dmimmp^v&^ 
&cc5iiS*m\ Kmitmiiims, Teommm^fym 
[0 03 1 ] L««> T i ts^mti^-r^xT i om^ 
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[0 03 2] 



(6) !|#ig2 0 0 0-2 6 5 24 1 
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